nostic Laboratory for diagnostic evaluation. Treatments, necropsies, and gross postmortem examinations were performed by the referring veterinarians. We also describe an adaptation of the immunofluorescent antibody technique, which detects C. novyi-group organisms in formalin-fixed tissue sections.
The case of BD occurred in a 2-month-old male Quarter Horse (no. 1) from northwestern Montana, a region with endemic fluke infections of sheep and cattle. A fecal flotation exam performed 1 week earlier did not identify parasite ova; however, the colt was treated with ivermectin a as routine prophylaxis 3 days prior to the onset of disease. The colt was clinically normal until onset of posterior weakness that rapidly progressed to recumbency and death 12 hours later. Blood chemistry evaluation indicated hepatocellular damage, cholestasis, hypercalcemia, and hyperphosphatemia. Gross postmortem findings included diffuse, mild swelling of the liver, spinal cord edema, and scattered petechiations on the surface of the viscera. There was no icterus, and the kidneys and urine were grossly normal.
Histopathologic examination of the liver revealed acute, severe, bridging centrilobular coagulation necrosis with large numbers of bacilli along the leading edge of the necrosis; additionally, there was chronic, multifocal portal necrosis and eosinophilic hepatitis consistent with parasite migration tracts. Staining by the Brown and Hopps method 3 indicated that the bacteria were gram-positive. Silver staining by the Warthin and Starry method 13 to visualize intracellular bacteria with the morphology of C. piliformis, the causative agent of Tyzzer's disease, were negative as were immunohistochemical stains for equine herpesvirus-1 antigen. Immunofluorescent antibodies for the detection of pathogenic Clostridium, b normally used on acetone-fixed tissue impression smears, were used on 5-µm-thick sections of formalin-fixed liver in an adaptation of this technique that allows direct association of the organisms with the lesions. This method is advantageous because it helps differentiate between lesionassociated bacteria and postmortem overgrowth and can be used in cases in which fresh tissues are not submitted. For this method, tissue sections are deparaffinized and rehydrated through graded alcohols, proteinase digested with 0.1% porcine trypsin c for 40 minutes at 37 C, rinsed 3 times in phosphate-buffered saline (PBS), covered with 1 of the fluoroscein isothiocyanate-conjugated antisera against C. chauvoei, C. septicum, C. sordellii, C. novyi, incubated in the dark for 40 minutes at room temperature, rinsed in PBS for 15 minutes with agitation, counterstained with 0.1% Evan's blue for 3 minutes, and examined with transmitted ultraviolet light using a Leitz Dialux 20 microscope with a 25-W Xenon light source. d In this horse, there was specific labeling of large rod-shaped bacteria with the antiserum to the C. novyi group, but the bacteria did not stain with antisera to C. chauvoei, C. septicum, or C. sordellii. In the kidney, there was no his-tologic evidence of hemoglobinuria or intraepithelial hemoglobin visualized with Okajima's stain. 10 In the lung, there was subacute to acute edema, and in the spinal cord there was subacute to acute random, multifocal myelomalacia.
Anaerobic culture of liver tissue did not isolate any Clostridium when plated onto Brucella agar with 5% sheep blood, mosphere comprised of 85% nitrogen, 10% hydrogen, and 5% carbon dioxide. Based on these findings, a presumptive diagnosis of BD was made.
The case of BH occurred in a 17-year-old castrated male grade horse (no. 2) from southwestern Idaho, an area with endemic fluke infections of sheep and cattle and bovine BH. This horse was presented to the referring veterinarian for anorexia and depression of 24 hours duration. Over the next 24 hours, it responded to supportive therapy but was euthanized when it became severely icteric and was showing evidence of severe abdominal pain. Gross postmortem examination revealed copious amounts of icteric peritoneal fluid and fibrinous peritonitis, splenomegaly, a necrotic focus in the liver, and urine that was a deep reddish brown color.
Histopathologic examination of the liver revealed multiple large infarcts characterized by sharply demarcated areas of acute coagulative necrosis that were marginated by a thin band of hemorrhage, degenerate neutrophils, and gram-positive bacilli. There was also marked erythrophagocytosis by Kupffer cells. Sections of formalin-fixed liver stained with immunofluorescent antibodies as described above demonstrated specific labeling of large rod-shaped bacteria with the antiserum to the C. novyi group, but the bacteria did not stain with antisera to C. chauvoei, C. septicum, or C. sordellii. Based on these findings, the clinical signs, and the gross postmortem findings, a presumptive diagnosis of BH was made. Other fixed tissues or fresh tissues for bacterial isolation were not submitted.
The clinical findings, gross and histologic lesions, and immunofluorescent detection of C. novyi-group organisms specifically associated with acute hepatic necrosis in these horses are compatible with a diagnosis of clostridial exotoxemia of hepatic origin. Although uncommon, this diagnosis should be considered in horses with clinical signs and lesions similar to ruminant BD or BH. The pathogenesis in horses is presumably the same as that in ruminants, and the rarity of this disease may be due to either a relative lack of inciting lesions or a relative resistance to liver infection with spores.
The reagents used in this laboratory were unable to differentiate between C. novyi type B and C. haemolyticum; thus, a more specific diagnosis is not possible. However, in horse no. 1 the lesions consistent with parasite migration tracts and the absence of intravascular hemolysis makes this case most similar to ovine BD. In Australia, this disease has been reported in horses on 3 occasions. 4, 7, 9 The clinical presentation in all of these cases, including horse no. 1, is acute onset of nonspecific signs of weakness, toxemia, and rapid death; peritonitis was a predominant feature in 1 the Australian cases. 7 In 1 of the Australian cases, anthelmintic was administered 2 days prior to onset of disease, a situation similar to that of horse no. 1, which was given ivermectin 3 days prior to disease onset; destruction of migrating parasites may have contributed to the pathogenesis. 7
In horse no. 2, evidence of intravascular hemolysis (icterus and presumed hemoglobinuria) and the more discrete areas of hepatic necrosis are consistent with a diagnosis of BH. Hemolysis in BH is due to the phospholipase activity of the beta toxin, which is produced in larger amounts by C. haemolyticum than by C. novyi type B. 8 Evidence of intravascular hemolysis was not described in the Australian BD cases or in horse no. 1; therefore, this case differs clinically from the previously reported BD cases. However, a diagnosis of BH cannot be confirmed without culture or in situ techniques that can differentiate between the causative agents of BD and BH.
